terms of morbidity and mortality (Colley, 2014; Hotez et al., 67 2008). Moreover, schistosomiasis is ranked second only to malaria 68 for causing long-term chronic human morbidity that has been 69 shown to contribute to stagnation of economic growth in the devel- lenging (Colley and Secor, 2014; Lelo et al., 2014 (Duval et al., 2015; Sokolow et al., 2015) . Indeed, the concept of bio-95 logically based control was proposed more than 60 years ago 96 (Hubendick, 1958) . As proof of principle, incompatible snails have 97 been used in endemic areas to reduce transmission of schistosomi-98 asis (Pointier, 1993; Marques et al., 2014 During the past two decades, however, more studies on the 112 snail/schistosome relationship have been undertaken (Knight 113 et al., 2014; Mutuku et al., 2014; Yoshino et al., 2014) . These stud- (Knight et al., 2014 (Perrin et al., 2013) . A recent study has also shown the epi- shown that a number of these exist in Biomphalaria glabrata, using 147 antibodies that recognize the human versions of antigens within 148 these structures (Knight et al., 2014) . These structures look remark-149 ably similar to nuclear structures found in human cells that we 150 were hoping to identify in the snail cells (Knight et al., 2014) . We 151 also revealed that the mollusk B. glabrata has chromosome territo-152 ries (Odoemelam et al., 2009) (Lampel et al., 1997; Bridger et al., 2005) and genes can 164 move within (Kosak and Groudine, 2004a,b) (Knight et al., 1999; Ittiprasert 232 et al., 2013) . In recent studies we showed that susceptibility in the 2014). These studies revealed that a gamma irradiated, and hence Fig. 1 . Treatment of susceptible NMRI strain Biomphalaria glabrata snails with geldanamycin, an inhibitor of heat shock protein, before exposure to Schistosoma mansoni miracidia renders snails non-susceptible to infection. The histogram shows the percentage of cercariae shedding from the susceptible NMRI snails pre-treated with increasing concentrations of the heat shock protein 90 inhibitor before exposure to miracidia. Note that at 9 weeks post-exposure, 100% of untreated NMRI snails shed cercariae compared with snails treated with 100 mM geldanamycin that failed to shed cercariae. Modified with permission from Fig. 6B of Ittiprasert and Knight, 2012. 288 attenuated, parasite fails to elicit the same spatial relocation of 289 these gene loci both in vitro and in vivo (Fig. 2) . Indeed, the actin evidence that a gene moves prior to activation (Knight et al., 297 2014) (Fig. 2) . Our data also revealed that the parasite is orchestrat-298 ing the behavior of specific genes, specifically HSP 70, for its own 299 advantage, since the movement and expression of HSP 70 gene loci 300 is not seen in snails resistant to the schistosome infection (Fig. 3) . 301 We have yet to show how the parasite elicits such changes in the 302 host genome but we have some preliminary evidence that nuclear 303 motor proteins are indeed involved in the relocation of gene loci. (2014) whereby heat shock protein (HSP) 70 gene loci (green), which become upregulated after an infection with live Schistosoma mansoni miracidia in susceptible Biomphalaria glabrata snails (NMRI and BS-90 strains), move from an intermediate nuclear location (blue) to a new interior nuclear location, to become transcribed and release mRNA (red). This movement of the HSP70 loci was not detected when the miracidia were attenuated or resistant snails were employed. This publication also revealed the gene loci moving to a new location prior to expression, supporting the hypothesis that the gene moves to be transcribed not the other way around. Fig. 3 . Chart displaying the fold change in the expression of the Biomphalaria glabrata HSP70 gene in the interphase nuclei of cells derived from the susceptible (NMRI) and resistant (BS-90) snail strains, pre-and post-exposure to Schistosoma mansoni miracidia, as measured by quantitative PCR. Biomphalaria glabrata snails were infected with wild type or irradiated attenuated miracidia, dissected, fixed and subjected fluorescent in situ hybridization (FISH). Fifty images were collected for each time point (0, 0.5, 2, 5 h) and analyzed by an erosion analysis. In the susceptible snails the hsp70 gene was repositioned after infection from an intermediate position to an internal location within interphase nuclei. Representative images of these positions are shown columns. This repositioning was temporally correlated with upregulation of gene expression 2 h p.i. No repositioning or any significant change in expression is observed in the resistant strain snails. Further, there was no nuclear relocation of the hsp70 gene loci and no real HSP70 expression was detected by quantitative PCR when the two snail lines were infected with irradiated miracidia. 
